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Note by the Chairman

In order to assist the Committee in the consideration of the questions relating
to economic ‘implications of sea-bed mining, the Chairman of the First Committee has
prepared the following note containing the major summaries and- conclusions of the
_pertinent documents presented to the Conference. :

1. Basic documents

- Economic Implications of Sea-Bed Mineral Development in the International Area:
Report of the Secretary-Generel (A/CONF.62/25)

T ﬁ—-Statement made by G. D. Arsenis on behalf of the Secretary~General of UNCTAD
" . (A/CONF.62/32) : S

- The effects of possible exploitaxion of the sea-bed on the earnings of
" developing countries from copper exports: Report of the UNCTAD secretarisat

~(TD/B/48Y)

- The effects of production of mengenese from the sea-bed, with particular.
reference to effects on developing countries producers of manganese ore

" (TD/B/183)

...~ Exploitation of the minéral resources of the sea-bed beyond national
" jurisdiction: case study of cobaelt (TD/B/4b49/Add. 1)

- Exploitation of the mineral resources of the sea-bed beyond national e
Jurisdiction: issues of international commodity policy. Note by the UNCTAD
v secretariat (TD/B/4LY)

- Mineral production from the ares of the sea-bed beyond national. jurisdiction:
issues of international commodity policy (TD/113/Supp. 4). - 2
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IT. Summsry end conclusions of the Rewort of the ¢
Secretary-General (A/CONF.62/25)
1. This summary provides a brief review of the contents of the report. In view of

the complexity of the subject, however, it necessarily omits much of the analyses and
accordingly should not in any sense be taken as e substitute for the text of the report
itself.

2. Manganese nodules are the most likely deep-sea minerals to be exploited in the
foreseeable future. HNodules are composed or fine-grained oxide maeterial and are
distributed widely over the floor of the world ocean., They vary widely in their
composition, as well as in their physical and chemical properties. There is now
considerable commercial interest in exploiting them for their component metals, chiefly
nickel, copper, cobalt and manganese.

3. Only sbout 3 per cent of the sea floor has been extensively surveyed. However,
intensive exploration in recent years has revealed enough about the extent and location
of deposits to permit commercial exploitation of nodules. Potential commercial deposits
exist in the Pacific and Indian Oceans, while none have yet been located in the

Atlentic Ocean. -

4, Various commercial groups have completed the exploration or prospecting phase and
are now evaluating potential mine sites. Site evaluation focuses on estimating the
average concentrations of the constituent metals in nodules and on the nodule density
per unit area of the mine site. These are the key parameters which, with botiom
topography, affect the potential profitebility of a mine site. There is great interest
in the central Pacific region, which contains extensive concentrations of higher value
nodules. Within this region, some evidence suggests that nodulgs with tge highest
potential value are concegtrated inoan east-west belt between 6 N and 20 N latitude
and extending between 110 W and 180 W longitude.

5. The physical problem of recovering the nodules from the sea floor is proving to be
a difficult one. As surficial deposits, nodules will be dredged and either pumped or
hoisted from the see floor. At the surface facility the nodules will then be loaded
into barges or ore carriers for transportation to a processing plant. Under hydraulic
lifting systems the nodules must be concentrated within a relatively small area so that
the suction system can operate efficiently; this gathering process seems to be one of
the most serious stumbling blocks in test operstions.

6. Several national Governments have been and are involved in nodule mining through
various forms of direct and indirect subsidization of mining activities. They have
funded research on exploration, offered tax relief and the use of government facilities
for research on processing, and in some cases Governments are contemplating direct
participation in mining ventures.

7. By most estimetes, it appears that nodule mining will prove to be a commercially
profitable operation. Although the physical, technical and logistic problems are
formidable, the existing technological capability can ellow the industry to work. The
question of the probable impact of sea-bed mining on world markets centres on the
degree of competitiveness between marine and land-based sources of metal supply. To be
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rigorous, a study of this gquestion would require & comparison of the relative supply
costs of these two sources. This is not practicable for the following reasons:

(a) most informetion on estimated costs of individual firms or consortis is still
proprietary and closely guarded; (b) as the industry matures costs will drop from
initial levels due to a "learnmng—by—d01ng effect. Also, technical progress in
engineering, materials, and design will serve to further reduce costs over time; (c¢) the
renge .of costs among land-based producers is extremely wide, making it difficult to find
a uniform supply price for land-based producers as a whole; (d) the profitability of
nodule mining, the volume of production, and the impact on prices will be affected by
the nature and extent of any regulation of the industry by the Sca-Bed Authority.

8. Therefore, in order to approximate the likely impact of nodule mining, certain

assumptions must be made to facilitate the analysis. In this report, the assumptions
maede are based on the latest information available, on the disceinible trends, and on
the known plans of sea-bed miners.

9. Given the state of preparedness of the industry, commercial metal production from
,nodules_could commence toward the end of the decade, though nodvie mining might start

as early as 1976. The decision to go ahead and begin producticn will depend on whether:
(a) the firms. feel that their mining and metallurgical processing technology is
economically v1able, (b) that they are on safe legal grounds with security of investment
and assurance of exclusive access to their chosen mine sites; and {c) that they have
adequate financing for their ventures. Once the go-shead decision is made, it is
assumed thet commercial operations can commence within three to f:ve years..

10. Perhaps the most critical assumptions deal with the expecte: rate of develorment of
the nodule industry, the average grade of nodules processed, the constituent metals to
be recovered and the metallurgical yields. Metal production frow nodules will be
affected by the pattern in whieh new operations enter the field :uch year and by -
incresses in capacity of existing.operations. Fconomies of scale will dictate the size
of individual operations; the llkely sizes being of 1 And 3 million ton capacities.

Six groups are expected to be in operation by 1985, the total volume of dry nodules
belng processed in that year amountlng to 15:million tons.

11. Accordlng to most experts, nickel will be the mainstay of thz nodule industry.
Copper, cobalt and nickel Wlll be produced jointly, with manganese and several trade
metals probably being: produced as by-products from the tailings. As a guideline for
thelr own planning, nodule miners look for a combined nickel and zopper content equal to
3 per cent of the dry-weight of:nodules. Other metals will be recovered if the

additional costs of processing are covered by the additional revenues from these metals,
which;in turn depends on their prices. Thus, there can be no uniform, industry-wide
assumptions about production of other metals. For example, industry plans vary widely .
with respect to manganese production, not only regarding its volume but also its form,
i.e. ore, ferromanganese or manganese metal.

12. For nio kel, a minimum 6 per cunt per annum.]onﬁ—term growth rate is assumed In
1972, the share of developing countries in world production of rickel was only 13 per cent,
nlthouch this share is expanding: rapidly.. Production-from noduvl:s might smount Lo

18 per cent of the total world demand in 1985. This volume of production would depress
prices somewhat, but the impact would be lessened by the good growth prospects for
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nickel, and by the fact taat developing producers account for a smsll share of the
total market. Nickel production from nodules might cause some high cost laterite
projects under consideration to be abandoned, but it should not have a serious effect
on land-based prcduction as a whole.

13. The world merket for copper is huge compared to. that for nickel, being about 1L
times the size of the nickel market in 1972. Copper prices rose dramatically from
1970-1974, reaching a record level of $US 1.10/1b. in eerly 1974, Of the metals
contained in nodules, copper production is the least concentrated anmong producers. It
is expected that the demand for copper will show an annual percentage growth rate of

4-5 per cent to the end of the century. Production from nodules might supply about

1.3 per cent of world consumption in 1985 ard would displace only 5.5 per cent of the net
import requirements of develcped countriec by thet time, Copper production from

nodules is expected tc have a minimum impact on & relatively large, growing and

somewhat diffuse market.

14, Manganese might be recovered from nodules in two forms, either as pure metal or
as ore-equivalent. HMore than 99 per cent of the manganese produced is used in the form
of ferromanganese in the manufacture of steel; thus tlie rate of growth in its o
consumption will tend to parallel that of steel production. On the other hand, the
market for meanganese metal is relatively small. Metsl production from one operation of
1 million tons/year in 1985 mi:ht &oraat Lo twice the volume of vrojected demsand.
Therefore, manganese metel supply from nodules would depress prices. Depending on the
form and volume of mangenese recovery from nodules, the export earnings of developing
country producers might drop significzantly. However, with just one exception,
developing countries are not dependent upon manganese exports to & great degree.

15. Cobalt is & relatively expensive matal with & small market, and its value in
world commodity trade is rather small. By 1985, production from nodules could account
for about half the volume of world output while effecting a drop in price to sbout
two thirds of current levels. :

16. The long-term prospects of the nodule industry are tied closely to nickel and
copper. In the loug-term, if capacity expansion in sea-bed mining was sufficiently
large to depress tne price of nickel to epproximately “he price of copper, this would.
open up some important substitution possibilities of nickel for copper. In this case,
the prospects for the industry might warran: a arge second-round expansion. This.
scenario is somewhat speculative, and possible only in the absence of any form of
regulation. :

17. Although everyone agrees that nodule resources should be developed in a rational
manner, opinions differ on what specific objectives come under this very general goal.
In the Sea-Bed Committee, several policy objectives were proposed and discussed, in
particular: to encourage nodule development so as to enlarge the world resource base,
to minimize the impact of nodule exploitation on developing countries exporters of
minerals, to ensure the participation of developing countries in sea-bed mining
activities, to promote the conservation of nodule resources and to preserve the marine
environment.
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18. Some of these objectives and the conflicts between then indicate the need for a
trade-off between efficiency and equity, which is one of the fundamental issues under
any form of economic organization. Some would argue that the nodule industry should be
free to operate withowt restraint, since under conditions of competition and free
entry, the nodulé resources would then be developed et minimum cost. Others contend
thet unrestricted nodule exploitation would benefit primerily those countries developing
the necessary technology which are also the largest consumers of minersals; thus many

developing countries mineral exporters might be harmed by nodule exploitation.

19. Two different approaches are examined in the report for balancing the objectives
of efficiency and equity: the compensatory approach, vhereby the nodule industry
would be ellowed to operate with little or no explicit regulation, but some forms of

_compensation would be paid to developing countries if they experienced a loss in export

revenues; and the preventive approach, which would involve some form of direct regulstion
of the nodule industry by an International Authority. The second spproach only is
discussed in detail in the report.

20. Under a general preventive approach, many specific regulatory formulae would be
possible, depending on what the Authority chooses as the basis of regulation. The
report considers the effects of choosing hickel as the basis for regulation. 1In this
case, the Authority would allow new ventures to come on board end production from
nodules to proceed so as to supply part or all of the increase in demand for nickel in
each year. This type of scheme would recognize the complementerity between land and
merine sources, since production from both sources would be growing. It would also
recognize the need of the industry to remein viable, and since nickel would be one of
the main generators of industry revenue, this would be assured.

21. Metal production from nodules could, for example, be geared to supplying between .
50 and 100 per cent of the increase in demand for nickel, with possible additional
restrictions on recovery of other component metels, such as manganese. Assuming that
the demand for all these metals would be growing at their long-term rates by 1985, and
the maximum production is authorized, sea-bed mining could make considerable inroads
into the cobalt market, accounting for 66 per cent of world demend. The share of world
demand for nickel supplied by nodules could be 28.6 per cent by 1985, under these
assumptions. o e .

22, Even taking. into account a share of revenues for the International Authority, it
sppears that nodule mining would still show a financial return commensurate with that
of other investments. On the basis of a wide range of analytical assumptions, some
estimates are contained in the report. If, for example, the Luthority were to teke a
50 per cent share of net revenues, the medium estimate of the take from a single mining
operation of 3 million tons/year would be $96 million. This would still allow the
miners a 36 per cent return on total investment after payment of the Authority's share.
This is more than commensurate with the average return on investment in mining in the
United States which was 10.4 per cent in 1972.

23. Whatever specific form regulation by the sea-bed Authority might take, the régime
must have sufficient flexibility to adapt its mode of operastion to the changing
conditions of world markets and of the industry itself. Without this flexibility, the
Authority would be severely hampered, and it would be extremely difficult to ensure that

/oe.
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the objecrives discussed under the gral of raticsnal development would be achieved. A
more practical problem will be to determine on which stage of production the take . of

the Authority would be based. If the value of nodules on bhoaerd ship were to be used

as the base, then the lion's share of the * ~ucfit: from the common heritege of mankind
would accrue to the producing countries. RNodules on board ship would represent only 6

to 10 per cert of the value of nodiles after the processing stage. The Authority must

be able to capture sowz of the value added by processing, since the significant

spinoffs from establishing the processing plants will again go to ths producing countries.

2h. One posscible way to tackle the objective of conservation of nodule resources would
be to employ a grid systen for demarcating the aree of poteutial mining operations.
Within the grid system, oniy selected blocks migat be suctioned by the Authority to
potential producers in sny one year. The telke of the Authority migat, for exemple,
consist of two parts: the proceeds from the auztior Plus a levy on net or gross
revenues. The highest bidder would acquire control over the mine site for & fixed
period which wouid b2 long erough to allaw him to recoup his investment, after which
the sita wonld be returned, in a specifiel condition, to the Authority. Certain blocks
would not be eunctioncd off immediately, but reserved for futwre use.

25. The range of possihle policy alternatives cven to the Interuational Authority is
quite wide. The regulntory options discussed in the report are by no means the only
feasible alternatives. ¥or example, it is not nccessary that the Authority license:
comrercial cxploitation of nodules by private companies. Alternatively, the Authority
might enterr iato Joint ventures, or it might choose o undertake the entire operation
of sea-bed vining by itself.

26. In any case, it appeers that even after payirg the levies of an International
Authority. sce-bed minirg will be a commercielly profitable operation. There are
concrete poliey opticns which can balance thz interests of the mineral producing and
consumirg nations, end some of these possible options are discussed at length in the
rerort. It should be emphasized that the pace of change in world economic affairs -
especially in re, 2rd to exchange rater, commercial policies and inflation - can
significantly alter the economic picture within a few Years, Any form of international
regulation of ses-bed mining must be sufficiently flexible to adapt itself, its
methods and objectives to the changing eccnomic order.
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ITT.  Summery and conclusions of UNCTAD's reports

A. Swmary of the statcment made by Mr. G. D. Arsenis on behalf of the
Secretary-General of the United Nations Conference on Trade and
Development (A/CONF.62/32) :

i. It 13 now generally agreed that greater aveilabilities:and: presumed lower costs
associated with the production of mineresls frem the sea-bed would bring benefits to the
world as. a whole. How could these benefits be distributed among Member States? This is
the central question.

2. The Conference would wish to take account of the following principles in answering
this question:

(a) the sea-bed resources are the “common heritage of mankind";

_ (b) their exploitation should be "for the benefit of mankind as a whole, taking
into account the special interests and needs of developing countries”;

(c) the need for concerted international action to underpin the development of
developing countries and to reduce the economlc gap between developed and developing
countries; :

(d) the convergence of interests of producing and consuming countries, and
consequently, of the need for a new strategy that would meet the legitimate needs of
consuming countries for assured supplies and of producers for strengthened earnings and
assured markets: both producers and consumers have an interest in an orderly price
situation and in the rational exploitation of non-renewable resources.

3. One. important result of sea~bed mineral exploitation would be that it would bring
direct benefits to consumers of the minerals concerned which are, by and large5 mineral
using industries in developed countries.

L, The chief consequence of sea-bed production for land-based producers of the minerals
concerned would be thet their total earnings from the minerals would groﬁ less rapidly
than they would have done otherwise, and in some instances, they might even decline from
previously realized levels. In 1980, on the level sea~bed production might reach in that
year, export. earnings of developing countries in that year would be about $360 million
lower than in the absence of sea~bed mining.

5. Income likely to accrue to the proposed international sea-bed authority would fall
short of the potential export earnings foregone by established developing countries. The
likely revenue of the suthority would be insufficient to compensate those countries,

nor would funds be available for the benefit of other developing countries.

6. Tt would appear that in the sbsence of special arrangements to protect the interests
of developing countries, mineral production from the sea-bed while contributing to

world development, may &lso result in a widening of the income gap between developed

-and developing countries.

/c LX)
Approved For Release 2002/08/14 : CIA-RDP82S00697R000300010004-2



A/CONF .62/C. Iy foved For Release 2002/08/14 : CIA-RDP82S00697R000300010004-2

Page 8

T. There is, therefore, an imperative need for the international community to make firm
arrengements to ensure that such activity world not adversely affect the interests of
developing exporting countries.

8. A compensatory approach is conceivable, but would require additional funds to meet

the shortfall of the revenues of the authority in relation to the loss in export
earnings of developing countries.

9. An alternative approach would consist of arrangements to ensure that output from the
sea-bed will not result in prices which are not equitable and remunerative to the
reasonably efficient countries which are established producers of the minerals concerned.
For this purpose, strict control over production or selling prices should be exercised
by the proposed international authority.

10. The establishment of a properly constituted international authority either able to
underteke sea-bed mining itself or alternatively equipped with the full regulatory and
texing powers, appears to be & prerequisite to the equitdble utilization of these
resources.

B. Case study of copper (TD/B/u8L): Summary snd conclusions

1. The consumption of copper has increased in the last two decades at an average annual
rate of 5 per cent, and in the non-socialist world reached an annual average of 8 million
metric tons in the period 1969-1971.

2. Mine production over that period totalled sbout 5 million tons of copper content,
corresponding to a value of $6,000 million, the difference between mine production and
consumption being accounted for largely by the use of secondary copper. The share of the
developing countries in that output was about L0 per cent.

3. The characteristics of the copper market, and in particular the existence of two
relatively independent sub-markets, were taken into account in an econometric model which
was used to simulate the behaviour of the market in the event of exploitation of the
sea-bed. As in the UNCTAD secretariat's previous reports, four essumptions were made
concerning the intensity of exploitation of the sea~bed. On the low assumption 1k4,100
tons of copper would be extracted from the sea-bed in 1980, on the medium-low assumption
42,300 tons, on the medium-high assumption 98,800 tons, and on the high assumption
141,000 tons.

L, On the assumption that in 1980, 141,000 tons of refined copper will reach world
markets, the volume of copper extracted from the sea-bed would not account for more then
2 per cent of mine production, or for more than 1 per cent of consumption in the
non-socialist world. According to the results of the quantitative analysis, the effect
of this production might be summarized as follows, by comparison with the case of no
exploitation of the sea-bed: contraction of mine production on land by 0.7 per cent,
expansion of total mine production (on land and on the sea-bed) by 1.2 per cent, and
expansion of consumption by 0.4 per cent in the non-socialist world. London Metal Exchange
prices would drop by 2.2 per cent and United States producer prices by 1 per cent. The
export earnings of the developing countries would shrink by about $200 million, or about
3 per cent of the total. ) /...
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5. This figure may be compared with the value of the copper that would be extracted
from the sea-bed on the same assumptlon - about $300 million. Assuming that the profits
of firms® engaglng in thet activity is not likely to exceed half their gross receipts, it
will be seen that & transfer of all or part of those proflts to the developing countries
would not offset the shrlnkage of their potential export earnings.

€. Case study of msnganese (TD/B/U83): Sunmary and conclusions

1.  This paper presents the results of an analysis of the effects of the mining of
manganese nodules from the ocean floor on the land-based menganese ore industry and, in:
particular, on the developing country producers of such ore. These results are based _
on an econometric model of the manganese ore industry - summarized on pege 15 - and fully
descrlbed in TD/B/h83/Add 1.

2. The analysis is related to a base case set of premlses, which can be summarlzed
. as follows.

(a) The rarnge of sea-bed production levels vhich can reallstlcelly be antlclpated
over the projection period (1974-80), is taken to rim from a low of about 442,000 metrie
tons of mangenese ore in' 1980 to a high of about h 420, 000 metrlc tons of ore in the
same year.

(b) Productlon of manganese ore from the séa-bed is’ assumed to be planned, broadly,
on principles similar to those relating to land-based production. This will lead to a
partial, though not pound-for-pound, displacement of land-source supplies by ocean-source
supplies.

(c) The share of the developing countries in aggregate land—based productlon will
remain appr0x1mately eonstant at its current 1evel over the period.

() Real ‘gross natlonal product in the industrialized countrles which are the
principal consumers of- manganese ore is assumed to grow during the projectlon perlod at
recently observed rates.  Further details of these assumptions and information about other
assumptions mede are provided in chapter II. The base case premises just summarized
should be regarded as merely a reasonable reference case for study. Alternatives to
certain key: assumptlons and the effects of these alternatives on the anslytical results
are con51dered in chapter v. :

3. The pr1ncmpal results which flow from the base case premises and which pertain to the
manganese ore 1ndustry as a whole are as follows (see chapter IIT for details).

L, Aggregate coneumptlon of manganese ore in the developed market economies and 1n the
developing countries is expected to increase at an average annual rate of about
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5.7 per cent betwean 137} and 17790, 1/ T™is is 2 someswhat hicher rzte of increase than the
average over, say, the last two decades. It reflects the anticipated relatively high

rate of growth of steel production in the developing countries and an increase in the
share of production by such countries in the total. Sea-bed output of manganese ore will
affect the price of such ore. However, since consumption of manganese ore is very
price-inelastic, consumption is unlikely to vary with sea-bed production.

5. Production of mangenese cre from land sources will, of course, be affected by ocean
mining operations. In the absence of sea~bed production, land-based output is

anticipated to grow at an annual average rate of 4.2 per cent. Given a moderate level of
sea-bed production, 2/ this rate will probably drop to about 1.5 per cent per year. In
the last year of the forecast period (1980), the reduction in land volume will be from
12.6 million metrie tons to 10.4 million metric tons, a reduction of about 18 per cent. 3/

6. The price of manganese ore is expected to be fairly insensitive to the level of
sea~bed production. Without production from the ocean floor, price is expected to decline
by about 1.1 per cent per year under the influence of continuing high production capacity,
United States Government stockpile deliveries, and imports from the socialist countries.
This rate of decline will accelerate to only about 1.6 per cent per annum under the
assumption of a medium level of sea-bed output. The difference in prices between the two
situations in 1980 is the difference between $17.3 per metric ton and $16.8 per metric
ton. 4/ The effect of ocean mining development on the price of manganese ore is
moderated by the fact that sea-bed production will to some extent supplant land-based
production. Hence the effect of the former on total supolies will be mitigated.

1/ All physical quantities and values are aggregates of the developed market
economies and developing countries. Published data on the manganese economies of the
socialist countries were insufficient to permit representation of these countries in the
econometric model on which the analysis is based. All quantities and velues refer to
manganese ore of metallurgical grade. Data limitations prevented inclusion of chemical-
grade, battery-grade, or ferruginous manganese ore within the model. Consumption of
metallurgical-grade ore, however, represents about 90 per cent of total consumption of
all types of manganese ore.

2/ This is the 'medium 2" sea-bed production case shown in table 1 below.

3/ All quantities are gross weight of ore. An analysis in terms of weight of
metal content would also have been of interest but was precluded by data limitations.

L/ This is a world average f.0.b. price per ton of metallurgical-grade ore,
gross weight.
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7. ‘The base set of assumptions also has implications for the export earnings of
developing country producers of manganese ore. 5/ In the absence of en ocesn mining
development, the export earnings of the developing countries from the sale of mangenese
ore are expected to rise at an snnual rate of about 3.1 per cent over the forecast
period. This gain reflects the conflicting effects of an anticipated slight decline in

“price, offset by a moderate rise in export volume. With a medium level of sea-bed

production of manganese ore, export earnings would probably decline by about 2.0 per cent
per yeor between 197Th and 1980. These differential rates of change imply a very
substantial difference din export earnings in 1980 as between the no sea-bed productlon
cape and the medium see~bed production case, the difference between $93.7 million in the
first case and $65.6 million in the second, a reduction of approximetely 30 per cent

(see chapter IV for further detaxla).

8.,  As noted, the results given above rest upon a particular set of assumptions, the
base get. It is of interest to determine how the figures of developing country export
earnings might change in responge to plausible veriations in certain key assumptions.
(Gee chapter V).

9. It could, for example, be assumed that the developing countries' share of aggregate
land~based productian would decline because thay would fesl the full effect of the
dlaplacement of land supplies of menganese ore by sea-bed production., This would be the
probable result, for exauple, if sesa~bed production were to be utilized meinly in the
United Btates which jis a distinct posaibility, at least over the firat few years of the

. forecast period. Under these cireumstances, snd with o medium level of sea-bed output,

the export revenues of developing countries from the zsale of mangenese ore would decline
at an ennual aversge rate of 6.3 per cent falling to $hB.5 million by 1980. In thet year,
puch earnings would be about 21 per cent lower than if the impact of sea-bed production
had been shared equally with the developed merket economies and 48 per cent lower than if
there were no ocesn mining.

10. Similarly, it mighi be assumed that the average growth rate of the industrisl
countries, which are at present the principal consumers of mengenese ore, would be less
than historically experienced. Under the influence of a temporary {(two-year) reduction
of growth in these countries, and miven & medium level of sea-bed production, export
earnings of developing countries from the sale of mangeanese ore would be relatively
lightly sffected. Under a susteined reduction of grovth {one~hinlf the recent historical
rate) -~ once agein with a medium ﬁe&«b&d output - such earnings would suffer quits
drastically, hawnver,_falling to $54.2 million in, 1980, & decline of 4.5 per cent per
yesr between 19Th and 1930. In the latter year, carnings would be spproximately

4T per cent less than it grovth had been sustained st its historical rate. Such earnin.s
would be 42 ser cent 1@5& than if growbh hqd been vuata1nud and the sea»bed development.
had nwt occurred,

5/ Figuren on another indicator of the impant on developing country producers,
namely value of annual production, are given in table T below.
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11. All the above results obtain under an assumption of a iairly moderete scale of
oceen mining operations. Under an assumption ol a Lign - but not impossibly high -
scale of operations, the effects would be even morc Scverc.

12. The table below draws together the wmain anniytical results relating to the effects
of sea~bed production on export earnings of developing country producers of manganese OTe.

Export earnings of developins countries from

menganese ore in 1980

L

linder alternative assumptions regarding:

Under the base e e

set of assumptions Developing countries Reduced growth in
share of land the industrialized
jroauaction countries &/
No Moderate Developed Developing Temporary Sustained
sea~bed sea-bed countrics' countries’® reduction reduction
production production proauction  production
displaced displaced

93.7 65.6 86.5 L8.5 62.8 54.2

a/ Taken here as the il major consumers of mangancse ore.

13. The figures presented in the table above supggest that some sort of sea-bed regulatory
régime will probably be required in order to protect the export earnings of developing
country producers of manganese ore. Repulations could pertnin to of fering prices,
production, or offers to scll the output from mining operestions, or some combination of
these. On the other hand, & compensatory approach Lo protecting the export earnings of
developing countries would probably not be zuccessful. Under any sea-bed case considered,
iosses in export earnings of the developing countries amount to about 50 per cent of the
value of sea-bed production. Since the latter ropresents gross revenues, without
deduction for operating costs, depreciation and amortization, and return on capital, the
prospects for compensating the developing countries for loss of export earnings solely
from the sale of sea-bed production of manganese ore dv not appear bright. Thus, a
system of reguistion in which losees arc nrevented, rather then compensated after the
fact, would seem to be indicated. Definitive statements on thesc matters, however,

must avait a joint analysis of all four principal sea-bed metals, an analysis in which
interactions among the various metals and between land and ocean aoperations can be
systematically examined.
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D. Case study of cobalt (TD/B/LLO/Add.1):
Summary and conclusions
1. Relative to other non-ferrous metal markets, the market for cobalt may be

considerebly more affected by the exploitation of mineral deposits on the ocean floor.
For those sea-bed operations presently envisaged, clbthough larger guantities of both

. manganese and nickel would be extracted, the amount of by-product cobalt recovered
would represent a far greater proportion of current land-based production than would
be the case for any other metal. Tt is estimated, for example, that one commercial,
deep-see mining operastion could add each year around 30 per cent to current land~based
cobalt production levels, while comparable proportions for manganese or nickel would be
less than % per cent. ’ ' :

2. Cobalt is at present a relatively scarce, expensive metal which is nevertheless
used in a wide variety of industrial products, both metallic and non-metallic. TIts
special properties make it particularly suited to & number of rapidly expanding, .
advanced-technology industries, and in these uses there are few other metals which
could be substituted for it. At considersbly lower prices, cobalt itself could
probably be substituted for various other non~ferrous metals. In these circumstances
the addition to the cobalt market of large guantities of sea~bed supplies could alter

and enlarge the structure of cobalt consumption.

3. The availsble date relating to cobalt production, especially to production costs
and pricing strategies, are insufficient to allow a gquantitative assessment of
production frontiers at price levels outside the range observed in the recent past.
This is especially pertinent with respect to see-bed operations and the indirect
effect of lower cobalt prices on the economics of exploitation. The Jjustification
. for sea~bed production depends on the recovery of other metals in addition to cobalt,
particularly manganese and nickel, and the interaction effect on the various markets
of sea~bed supplies of these metals has not yet been analysed. This may be
perticularly important in the case of the nickel-cobalt markets. Within e limited
range around the current cobalt price lovel, however, it has been possible to. .
undertake an econometric analysis of the cobnlt wmarket and to draw some hypothetical
conclusions regerding the impact of sea~bed production. ’

h;. aAccording to this analysis, the irpact of sea-bed production would{be most
evident in the drastic vedistributicn of production and production revenues which
would result if compared with current patterns of production and trade. Gross
revenues presently accruing to developing countries from cobalt production amount to
approximately $95 million annually in terms of 1970 prices. By 1980, if there were
no production from the sca-bed, this latter amount is projected to increase to

3240 million, egain et 197C prices. i &ac ~7on% ¢f seh.bed production, however,
developing countries' revenues would be less, between " $120~$220 million for 1980,
depending on the level of sea-bed production assuméd.

5. The national revenue loss to developing countries in the event of sea-bed
production is thus projected - for 1980 - to be in the region of $19 to $120 million
at 1970 prices, depending on the assumptions made. Under these same assumptions, the
revenue accruing to ses~bed production in 1980 would be $16 to $100 million, at 1970
prices, whiled\fpreilesEbrReldase202M08MYesCHURDPBSYBoTRITEIdcidgosmchanged in
the region of $10 million. /
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E. Exploitation of the mineral resources of the sea-bed beyond
national jurisdiction: issues of international commodity
policy (TD/B/LLO): Summary

1. In the formulation of appropriate commodity policies in relation to the
exploitation of the mineral resources of the sea-bed, the international community
- should bear in mind the following major considerations:

(a) The potential exploitation of the mineral resources of the area of the
sea-bed beyond the limits of national jurisdiction has implications of great importance
for international trade and development in the minerals sector.

(b) One important result of such exploitaticn would be that it would bring
direct benefits to the consumers of the minerals concerned who are, by and large,
the mineral-using industries in developed countries.

(c) On the other hand, the chief consequence of sea-bed production for land-based
producers of the minerasls corncerned would be that their total export earnings from
those minerals would grow less rapidly then they would have done otherwise, and might
even decline from previously realized levels.

{(d) The impact of sea-bed production would be likely to be particularly adverse
for developing producing countries, becesuse they typically depend more heavily on the
minerals concerned for their export earnings and government revenues than do developed
producing countries, and for other reasons.

(e) The restrictive impact of minerasl production from the sea-bed on the scope
for the growth of the export carnings oi the developing producing countries would be
the more serious since the relatively rapid rate of growth in international trade in
minerals and metals affords developing countries an opportunity of partially
compensating for the stagnation of their export trade in many agricultural commodities.
Curtailment of this opportunity would impair the prospects for the developing countries
of achieving the targets laid down in the International Development Strategy for the
Second United Nations Development Strategy for the Second United Nations Development
Decade for the over-. 1l ~rowth of their export earninges.

(f) A compensatsry szpproach, under which the developing producing countries
affected by sea~-bed production would receive compensation for the estimated adverse
impact upon their export earnings, would be unworkable on account of the insufficiency
of funds on the part of the sea-bed authority if these were confined to the net
revenues accruing from the exploitation of the sea-bed. '

(g) Therefore, firm preventive arrangements would be required in advance of the
production of minerals from the sea-bed in order to ensure that such ectivity would
not adversely affect the interests of developing producing countries. In practice, this
would imply the exercise of strict controls so that the market prices of the minerals
concerned are not depressed below levels declared by the international community as
remunerative and equitable.
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_ (n) Flnally, whatever orgenlzetlonal arrangements are made with regard to the
utilization of the resources of the ses~bed ~ which are’ recognized as "the common
heritage of mankind" 1/ - the international community will presumably take cere

that they ere fully consistent with the established role of the United Nations in the
formulation and implementation of appropriate international commodity pollcies as an
integral component of an ovér-sll stratepy for development partlcularly of the
developing countries. 2/ '

F. Mineral production from the area of the sea~bed beyond natlonal ‘
Jurisdiction: dissues of international commodit
ATD/113/8upp. Summary g

1, The economlc impact of. competlng productlon of mlnerals from the sea~bed,- whlch
mlght be expected to be adverse to varying. extents for the export incomes of all
establlshed producers (in relation to the incomes which they would otherwise earn),
might be’ partlcularly adverse for typical developlng produc1ng countries. This could
be so for a veriety of reasons - e

(a) Developlng produ01ng countries typlcally depend more heav11y on the minerals
concerned (such as copper and manganese ore) for their export incomes and government
revenues than do developed producing countries.

(b) The share of developlng countrles in. world trade in. certaln mlnerals
(notably manganese ore) has been declining owing to the more. rapld progress made in
the developed countries'’ production for export. -

(¢) The developing countries are likely to participate directly to only a smsall
degree in the production of minerals from the sea-bed, for, because of its technically
sophisticated nature and its high capital requirements, this production will no doubt
be underteken principally by interests from the affluent and technologically advanced
countries.

(d) Developing countries, which are increesingly processing land minersls before
export, would lose such potential export income to the extent that minerals produced
from the sea-bed were processed on the mainland of the producing enterprise's "home
country”. Moreover, the stimulus which sea-bed production would undoubtedly impart to
the existing technological trend towards the direct processing of mineral concentrates,
and the avoidence of intermediate processes which are now partly carried out in
developing producing countries, would aggravate the loss of potential export income
on the part of developing countries.

1/ General Assembly resolution 2750 A (XXV),

2/ The International Development Strategy for the Second United Nations
Development Decade mekes no reference to the resources of the sea-bed presumably
because, at the time it was drawn up, the potential utilization of those resources
seemed remote.

/- s
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-

(e) The need for large-scale capital investments for the exploration end mining
of sea-bed rescurce: maght adv::3:ly af act the fiow of rrivate investment into similar
activities in developing countries.

7 (f) Because fewer alternative investment ard employment opportunities exist in
developing than in developed countries, particularly heavy economic and social costs
will be incurred in any re-allocation of resources that may be necessitated by the
competition from sea-bed production.

Some implications for policy

2. The essential problem which would arise from the production of minerals from the
sea-bed would thus be the adverse impact of such production - in the absence of special
arrangements - on the economic well-being of the developing producing countries
concerned, and the consequential difference between the social costs and benefits of
sea-bed production and its costs and benefits judged simply in terms of normal
commercial criteria. The implication of this conclusion for international pollcy is
that firm arrangements would be required in advance of the production of minerals from
the sea-bed in order to ensure that such activity would not adversely affect the
interests of developing producing countries or, better, would bring them, and to other
developing countries, positive benefits.

3. There would appear to be two possible approaches to the problem of protecting

the trade interests of the developing countries which are established exporters of

the minerals in question: (a) an approach designed to obviate or minimize any
potential adverse effects, and (b) an approach under which the affected countries
would receive compensation for the estimated adverse impact upon their export earnings.
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